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AUTHOR 32 t ich, K.S. 


TITLE: Saturation Effect in a Paramagnetic System with 
Three and Four Levels 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiofizika, 1960, Vol. 3, Now 5s Pp» 765 - 773 


TEXT: A paramagnetic amplifier based on the use of four 
levels was proposed and experimentally investigated by 
C.R. Ditchfield and P.A. Forrester (Ref. 1). Such a system 
has a number of advantages as compared with a three-level. 
amplifier and it is therefore of interest to investigate 
the permeability of the system in the presence of a strong 
auniliary field and to take into account the saturation 
effect, The problem is analysed in this article, It is 
assumed that a paramagnetic crystal has a system of four 
energy levels which satisfy the relationship 

E, < Ey x E. < E, and E, - E, = E, ~ Eg + Two 
high-frequency fields with frequencies 
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Saturation Effect in a Paramagnotic System with Three and 
Four Lovels 

applied to the crystal, Since the interaction between the 
spins of the paramagnetic ions and the crystal lattice is 
negligible, it is possible to describe their behaviour by a 
density matrix oe The Schroedinger equation for the 
density matrix iS in the form: 


(1) 


where 


is the Hamiltonian of the paramagnetic system in 
the absence of the external fields and 

is the interaction energy with the external 
radiation fieids; this energy is defined by; 
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(2). 
"2 = "35 * “ont 9% SF O5 
Since the matrix of the average density e (averaged 


over a suitable relaxation time) is of interest, the 
Schroedinger equation can be written as Eq. (3), where 
be/5t is given by Eq. (4). Here, at mfn , Wan = Sy 


and at me-=n., Con = Ey where , j%is the spin-lattice 
relaxation time and %, is the spin-spin relaxation #ime; 


CP. +s the value of the iensity matrix in thermal equilibrium 


in the absence of the field, When H, is diagonal, Eq. (3) 
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can be written as Eq. ($), where D(t) = e(t) = P,(t) : 


which represents the deviation of the average density matrix 
from the instantaneous value of density in thermal 
equilibrium, The equation for D is thus in the form of 

Eq. (6), where Q(t) is defined by Eq. (7). By disregarding 


the transients, it is assumed that the solution gt Ra. (6) by 
9 9 Q 


is in the form of Eq. (8). The parameters R, S and U 
can be obtained from a system of matrix equations; these are 
given by Eqs. (9). The notation in Eqs. (9) isdfined by 
Eqs. (10). A rescrant frequency of the average magnetic 
dipole moment per unit volume at frequency 93 is given by: 


~iw t 


A 
Pos = aRets, T e 205: sp(ub) (11). 


+ 
23 
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Four Levels 


Consequently, the expression for the permittivity is: x 


kos = 23 oTo3/H (43). 


It is seen, therefore, that the problem of determining & 
Xx is equivalent to solving Eqs. (9) with respect to To3 9 
23 


which is defined by twenty expressions of the system of 

Eqs. (9). Finally, it is found that for determining a 
23 

it is necessary to solve sixteen equations defined by the 

system of Eqs. (14). The solution of this system with respect 


to ee is in the form of Eq. (15), where by and 5, 

are given by Eqs. (16) and (17). Consequently, the expression 

for xX is given by Eq. (18), From this it follows that the 
23 
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permeability for a three-level system is given by Eqs. (19). 
The real and the imaginary components of Xx are defined by 
23 


Eqs. (20) and (21). For the case when the signal and 

pumping frequencies coincide with the transition frequency, 

the imaginary component of x is expressed by Eq. (24) for 
23 


the case of a four-level system and by Eq. (25) for a three- 
level system. From Eq. (24) it is seen that for saturated 
four-level paramagnetic systems the imaginary component: of 
the permittivity is negative and °° independent of the 


relationship between “13 and ®o5 - This property is 


particularly valuable for constructing the amplifiers: for 
mm waves since it is possible to use the pumping frequency 
almost equal to the signal frequency, The independence of the 
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gain of such a system of the relaxation times of various 
transitions makes it possible to use various types of 
substances provided their energy-level structure is 
satisfactory, The author expresses his gratitude to 
V.M. Fayn and Ya.I. Khanin for discussion and valuable 
remarks, 

There are 6 references: 4 Soviet and 2 English. 
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AUTHOR: Stankevich, K.S. 

TiTLeE: Fluctuations in the Radio Emission of the Atmosphere 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1960, Vol.3, No.6, pp. 969-975 


TEXT: A calculation is reported of the mean square 
fluctuation in the effective temperature of the radio emission of 
the atmosphere AT? 

“a 


It is shown that for wavelengths of about 3 cm the fluctiations 
are given by 


Jf AT? ~ 22018 ox (33) 
_ Vcosv 
where VW is the zenith angle (< 85°). This formula is a special 
case of a much more complicated formula derived in the present 
paper which applies to other wavelengths also. The expression 


obtained for 
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may be used to estimate fluctuations in the aerial temperature of 
radio telescopes when the width of the polar diagram does not 
exceed 20'. The paper is entirely theoretical and the derivation 
is based on the absorption coefficients obtained by S.A.Zhevakin 
and V.S. Troitskiy (Ref.1), J.H. Van Vleck (Refs 2, 3), water 
vapour concentration given by V.I. Tatarskiy (Ref.4), and the model 
of dry standard atmosphere put forward by A.Kh. Khrgian (Ref.5). 
Acknowledgements are expressed to V.S. Troitskiy and V.A. Razin 

for discussions and valuable advice. 

There are 6 references: 4 Soviet and 2 non-Soviet. 
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TITLE: Monochromatic Radio Emission by Interstellar Molecular 
Hydrogen Ions 


PERIODICAL: Astronomicheskiy ghurnal, 1960, Vol.37, No.6, pp. 983-987 


TEXT: The increased sensitivity of detectors used in radio 

astronomy naturally lea 

emission of 

consider the poss 

H, since these ions § 

appreciable concentr The present pa 

calculation of the trans y for the hy 

structure components of te of ions of 

Ho . The calculation is relativis 

oftained by Frosch and Fo lculation 

account the interaction between the electron and nuclear magnetic 

moments and the spin-orbit coupling. The wave function for the 
state of Ht is obtained using the Heitler-London method (linear 

combination 9 1s-states). The transition frequency for the 

hyperfine structure jevels of HS is found to pe 1174 + 1 Mc/s. 
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The numerical calculations 


suggest that in measurements of the 
abserption line in the spec 


trum of Cassiopeia A one can detect 


s 
§ Nit ah = 27-1018, Hagen et al. (Ref.7) have shown that measure- 
fo] 2 


ments of the hydrogen absorption line in the radio spectrum of 
Cassiopeia A give § Ny al 2 (2-4)4077, Zt is thus to be expected 
oO 


that using modern radio telescopes it may. .be possible to detect the 
radio emission due to molecular hydrogen ions, provided its mean 
concentration is at least 0.2% of the atomic hydrogen concentration 
in the medium. However, hydrogen occupies all HI regions and H* is 
found only in the boundary layer. Such an average concentration is, 
therefore, not very probzvle, There are 9 references: 4 Soviet 
and 5 non-Soviet, 
ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut 
Gor’?kovskogo universiteta imeni N:. I. Lobachevskogo 
CARD 2/2 (Scientific Research Radio Physical Institute of the 


Gor‘’kiy University imeni N. I. Lobachevskiy) 
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point being used for all wavelengths, ‘The receiver’ used was ‘a widebent nodule 


type with sensitivity of 0.3--0.4K at a l6-sec time constant, Compensation for. 
timperature drift in the antenna and its cold standard was provided by a gas. dige | 
cherge tube fed via directional coupler to the antenna;.a further correction was | - 
vuide for the difference in steady-state ‘background noise levels existing betveen 
‘the measured source and its reference poimt; Absolute calibration of received -- 
signals wes made against radiation from a black-body disk "moon": of the type 
wied earlier by Krotikov et.al, (Izv, vy#ssh, uch, zav, = Radiofinike,4,.. 
1004 (1961)) in similar ‘measurements, which subtended en angle of 56,3h! and. 
was elevated 26° above the horizon to minimize diffraction effects.” Radiation — 
temperature of the: disk- fell between. and-12K depending on wavelength, while 
source rediations were in the 4S0K range. The results are tabulated, giving 
beth absolute flux density end density relative to the particular reference = 
calibration area, Flux density tended to increase with longer wavelengths and ’: 
wes generally greatest from the Cas-A source, with a measured maximum of about © 
50 x 107" w/m?/eps at’ 53.4 om. ‘The rms errors are included; they hail a maxi- 
mun calculated to be +10.5%. The coordinetes: of ‘sources and reference areas ‘, 
exe given. "The authors are deeply grateful to Ya, M. Parnes and T. V,. Shiking 
r who whodvy disk wr aes Fe 
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TITLE: Precise fru density measurement of the discrete source an \ Cassie scones” 
at 32 cm 


aaa URCE:  IVUZ. ‘Redtotizike, + ve 6, no. 3, 1965, 6: 


| opte TAGS; radio source, cosmic radio source, ‘Cassiopeta-A, Cas-A, cosmic | 
| radiation, radiation flux density, discrete radio source, radio telescepe, 
! ae brightness : 


ABSTRACT: Results of 3.2-cm weds ation bencraed: from Cas-A in the fall of ¢ 1960, os 

proved to agree within 1% with those reported earlier by Stankevich (Astron. zh., | 

os 29». 610(1962)) which indicates good repeatability of the method. As. before, °° - 

' -calitbration was against a black-body disk pleced in the Fraunhofer zone of the... | 
@ytenna and subtending 8.6' at an elevation of 22°. On-the basis of 8() measure- 

ts, the flux density at 3.2 cm was found to be 5.1h x 10° 24 W/m? /opei, at en on 

rall rms. error of +5%. When combined with existing 10.26-cm data from ‘Cas-A, 

$ yields a: spectral index of -0. alk for the centimeter band, which differs . oy 
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1. Nauchno-issledovatel'skiy radiofizicheskiy institut pri 
Gor 'kovskom universitete. 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910001-6" 


“AE PROVED FOR REEESOR 08/25/2000 


CIA-RDP86-00513R001652910001-6 


F ; : 
3 : i: i 
ACCESSION NR: AP4017031 é “: $/0141/63/006/006/1.098/1102 
“ ; € . 4 
AUTHORS: Lastochkin, v. Pa; Stankevighs Ke S. Fi 
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SOURCE: IVUZ- Radiofizika, v. 6, no..6, 1963, 1098-1102 
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TOPIC TAGS: radioastronomy, radio emission from sun, radio emission 
absorption, decimeter radio band, absorption coefficient, solar — 
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ABSTRACT: “Radio emission from, ‘the sun was aeasured with an 8-meter 
parabolic antenna at 25, 32-5, .44-3, and 56.5 cm. Errors due to _ 
the variation of the apparatus ‘parancbere were eliminated by cali- 

ee bration against radio emission .from a. -nearby mountain, which was 
found to be almost absolutely lack to the radiation. Absorption 
at the zenith was found to be 0. 05 dB,at all wavelengths. Addi- 
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tional checks were made against the intrinsic radiation of the at- 
mosphere. The absorption in the atmogphere was found to be linear 
with the cosecant of the elevation angle within the range where 

the effect of the antenna side lobes could be neglected, but the 
experimental values exceeded those calculated by the Van Vleck the- 
ory (Phys. Rev. v. 71, 413, 1947), by an approximate factor 1.8. 
The discrepancy is attributed to Van Vleck's erroneous assumption of 
a continuous energy spectrum for the oxygen molecule. Orig. art. 
has: 1 figure, 9 formulas, and 1 table. "The authors are sincerely 
grateful to V. S. Troitskiy for interest in the work and for valua- 
ble remarks." 
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AUTELORS : Lazarevskiys VeSes stankevieh, KS+. ane TroitskLys VS. 


TIPLE:  - Absolute precision measurements of the flux density of fe 
the 3-2 cm radiation from the Crab and Orion nebulae 


PERLODICAL: Astronomicheskiy snurnels vty #°* 1, 1963, 
12 16 - ‘ ; 


| 
PRAT: phe flux density due to the discrete source Tau A 
and the orion nebula was determined absolutely» using the method 
described py one of the authors et al (1zv- vysshe uch. Zave» 7 
Rauiofizika, * noe 6, 1961), in which the received signal is : 
compared with the thermal radio emission of a perfectly black We 
disc placed in the Fraunhofer ~ zone of the antennas A parabolic yY 
antennas kom in diameter y was employed. The peamvidth at -half- 
power points was 37° and the real sensitivity of the radiometer 
at a time constant of 64 sec was 0.2 Pe, Measurements on the TauA © 
radiation were carried out at aifferent parallactic angles- It 
was assumed that the desree of polarization was 7% and that the 
position angle was 146°. Since the reception was carried out with 
horizontal polarization, the observations had to be reduced in 
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Effective height of absorption of radio waves in the centimeter 
band in atmospheric oxygen and water vapor. Izv. vys. ucheb, 
zav.3 radiofiz. 7 mo.1:175-176 '64. (MIRA 17:3) 
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TITLE: Effective height of absorption of radio waves in the centi- 
meter band by atmospheric oxygen and water vapor 


SOURCE: IVUZ. Radiofizika, v- 7, NO 1, 1964, 175-176 
at 1} 
TOPIC TAGS: absorption, absorption by oxygen: absorption by water 


vapor, radio wave absorption, decimeter band absorption, effective ' 
: absorption height, absorption height seasonal variation 
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| ABSTRACT: It is found that for a real pressure and temperature dis- 
' tribution in the atmosphere the effective absorption height of oxy~ 

' gen is not constant, but subject to seasonal variations amounting 
'to 540.2, 3.94 0.4, and 4.6 + 0.2 km in the summer, winter, and - 

i spring or fall, respectively. The reason for the seasonal variation: 
' is the dependence of the effective height on the earth's suxface 
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| temperature. The effective height calculated for water vapor shows 
/ no regular behavior and has an average value of 1.8 km. The use of 
‘ the effective height becomes unadvisable during the time of an in= 
: version. Orig. art. has: 1 figure. ’ 
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‘TITLE: Radiation spectrum of the discrete sources Cassiepeia-A and Cygnus-A in the| 
| centimeter and decimeter bands 


| SOURCE: IVUZ. Radiofizika, ve 7, now 2, 196%, 202-207 


TOPIC TAGS: radio astronomy, radio spectrum, discrete radio source, centimeter 
; Wave y decimeter wave 


| ABS’ TRACT: The latest absolute measurements of the radiation fluxes frem Cassiopeia! 
' A and Cypnus-A obtained at NIRFI and elsewhere were analyzed and canpared. In 
‘ order to check on a hypothesis advanced by the author earlier (Astron wh. v. 39, 
/ 609, 1962) that the spectrum of Cassiopeia-A becames steeper in the centimeter bands — 
Tt is shown that the spectrum deviates appreciably fram the simple relation Av~% a ; 
previously proposed, for whereas the range from 3.2 to 25.2 cm can be well des- ie 
| cribed with a spectral index a = 0.87, the transition region between 25.2 and 31.4, ' 
‘em worresponds to a: a) it is shown that while a full theoretical explanation of . : 
} ‘this singularity is ‘difficult, for lack of data om the spectrum in the range 21 — > 
: 10 10 3 cm and particularly of wavelength 3 cm, sone quAPLtattyy aa aes of the , 
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observed spectrum of Cassiopeia~A can be made by assuming a radio emission spectrum. t 
described by a single spectral index a = 0.8 over the entire range, with the devia-: - 
tions in the interval from 30 am to 3 on regarded as supplementary radiation super~; 
imposed on this spectrum. Estimates give a value a2 = 1.8 for this supplementary Le 
radiation index. In the case of Cygnus-A the radiation spectrum has an index that | ~ 
increases continuously with frequency, without any kink, fran a = 0.75 in the meter: 
| band to a = 1.5 in the centimeter band. Such a radiation can be interpreted as a 
‘being due to a stationary electron canponent and "relic" electrons. "The author is. © 
‘ grateful to V. A, Razin for a discussion and valuable remurks.: Orig. art. has: 2). ~ 
| figures, 2 formulas and 2 tables. : 
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. TITLE: Experimental observation of fluctuations of the. temperature: 
“of the atmospheric radio emission — 


/ SOURCE: aCe Radiofizika, ve 7, no. 4 1964, 789-790. 


TOPIC TAGS: atmospheric ioiee radio signal, signal detect: ion, sige st 
nal: fluctuation : 


ABSIIRACT: . An attempt. 2 shea fasta to: -observe: experimentally~ thie. atmos: 
phey ‘ic _xadio emission fluctuations whose existence was.- theoretically 
; deduced in an earlier paper by one of the authors (K. S. Stankevich 
and L. N. Bondar', lav. vyssch. uch. zav. -- Radiofizika Ve 6; 670, fa 
+1963) - The tests were made at 3.2. meters with a parabolic’ antenna 
4 min diameter subtending.36' at the half-power points. . The radio-~ 
meteir was sensitive te 0.5°K ata time constant ‘of 1- second. whe ee 


Cord 1/2 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910001-6" 


"APPROVED FOR RELEASE: 08/25/2000 CERRO CS: asic ein matadaride tebe 6 


en RRS ces Red 


_L 19218-65 
ACCESSION NR: AP 4048272. 


of the eee eae pattern. The . method used to exclude ‘the aaeltas 
noisie of th: radiometer is briefly described. ‘Although | good agree~ 
i ment. between theory and experiment. could not be obtained under these 
‘conditions, the results’ ‘can be regarded as proof of existence of 
‘radio emission from the standard atmosphere. "The authors thank 
Ne. G. i- Denisov fora valuable remark." Orig. art. has: 35 formulas. 
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“| torre. ‘TAGS: radio wave absorption, radio wave measurement WM 


i ABSTRACT: In this atudy of - absorption of. 3. fate radio waves in. ‘the 
atmostihere by oxygen and water vapor, | the - -radiometer?used- “hadia® 253 


| sensititvity of 0.5K with a-time constant. of l sec. The antenna dish 


; was 411 in diameter, Calibration of the received signals was accom- 

: plished by comparison with the radiation.of an absolutely black body | 

‘ which was situated in the Fraunhofer region and which shielded the 

‘major lobe of the radiation pattern, Under the assumption that Saga 
: effective altitude of radio-wave absorption in oxygen and water vapor = 

‘ £8 5 and 1,8 km, respectively, it was found that absorption. of 3s 2eem oe 
: waves in oxygen was 0.054 db and in water vapor, 7-10 ‘dbem’ekm” legm e. 

- The accuracy of these results was. + 7Z.: Orig. art. has: 1 figure. 
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@. -TrTLE) Secular deoresse of the flux of Cassiopela-A 
gs 41 nor 4, 1964, 769-770 


" SOURCE: Astronomicheskdy zhurnal, 
radio emission, artifict 


TOPIC TAGS: astrophysics, al moon, Cassiopela~A, mad astzenc 
ated a ssible secular decrease of tlie radio. : 


ABSTRACT: In 1960, 1.8. Shidovskiy postul: ! 
emission flux of the discrete source Cassiopeia-Ay’ which according to computations should | 
imentally confirmed on the basis of a 


decrease by 1,7% annually. This effect was experim 
3 made in the period from 1949 through 1960 at a. fre- 


number of relative measurement 

quency of 81.5 Mc/s. It was now considered important to investigate the dependence of. iE 
this effect on wavelength and make direct measurements of the decrease oi the fluxby use. eae 
of preiise absolute measurements. The “artificial moon" method was used in September zs 
1961, for Pee absolute measurements at a wavelength of 3.2 
520+ iG-24w/m2-cps, Was determined with a dispersion of 2,5 
error did not exceed 3%. In September 1963 these measurements were repe 
game wavelength; the antenna, calibration disk and their relative placement 


% and the total measurement 
ated at the 
were the same — 


cm, The flux, equal to - 
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with a dispersion of 1.7%. If it is assumed that the errors were distributed in cc 


with thie normal law, the probability of decrease 
and thi) most probable value of the decrease of the 


agreement with theoretical estimates. 


of the flux of Cassiop : 
flux is 1.7% annually, which isi in good | 
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ee The measurements were. Based « - On: wertioal temperature: distribution ore 
_bhermé1, radio emission in the. 30-—5° altitude: interval... The radio. telestiope: had: a. 
-- pradiat a pattern width of 36! at half-power points, sensitivity of several degrees, | 4 
land a time constant of 1.sec.. The brightness. temperature of the atmospheric. radio= 
emission was determined by comparing antenna temperatures during recepticn with the: 
‘radio emission of an absolutely black mountein located in the Fraunhofer region. Th 
mountain completely covered the major lobe of the pattern. Under standard atmosphe: 
ic conditions (moisture; 7.5 g/m3) e&& the zenith, the value of total epiphone in: 
oxygen and water vapor . was “determined as s 0.09 #0. 02 db. Sind et 
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: ABS'TRACT: The vertical distribution of the ‘cemnarnvane of the tated nets: radiation! 
|} -of the atmosphere was measured at wavelengths 16.3, 18.9, 21, and 30.6 cm in the ~ 
'. altitude range from 5 to 30°. ‘The directivity patterns of the antenna system at |. 
-: | half-power level were 24", 30°, 35°, and ko", ‘The brightness temperatures of the 

- | atmosphere were determined by comparing the antenns temperatures for signals fren 


""! the atmosphere with the discrete source Cassiopaeia~A.. The total absorption -: 


' at the zenith could be determined from the measured and theoretical vaiues of the. 


: ; antenna temperature as a function of the altitude angle. The total. absorption in. 


a zenith direction was found to be 0,66 db 415% for all temperehiresy: corres: 
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44/CU (Of 0) - 
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ecimeter bands (a= 0, 68). Tables: cite data for 200 ee and 528: Cae orig: 
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ue TITLE: Using lunar occultations to study the Crab Nebula 

“| SOURCE: Astronomicheskiy zhurnal, v. 42, no. 4, 1965, 705-708 
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‘|TOPIC TAGS: radio astron Ynebula, lunar phenomenon 


“. ; ABSTRACT: During lunar occultation cf a discrete source, the radio waves emitted: 
by the source are diffracted by the surface of the moon, and an observer on the 
earth sees a distribution of intensities -which corresponds to the Fresnel diffrac- 
tion region. An occultation can be considered as a diffraction on the edge of an” 

. {infinite half-screen. The width of the interference bands generabédvby-superpo= -. ~ 
-\sition of the direct rays and those reflected ‘from the -spherical. lunar.surface, ‘in, 
ja plane perpendicular -to -the incident rays and passing through the center of: :the |: 
“fmoon, being ee ‘3°: ee : eS Ea ee 
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“the first Fresnel zone VIR (R is the distance to the moon); and’ te 


conseijuently the average distribution of the field cannot be altered by possible 
interi'erence effects. Experimental data on the distribution of intensity during oc 
“*. feultations of a source with S agree well with the 
mm. |diffriction pattern of an in the antenna is directe 
ot on, so thatthe -moon. ig 


“Jwhere the @ axis is along the direction of motion of the ‘source, F(0, 9) is. the an- 
‘» |tenna pattern, T(€, ¢) is the distribution of brightness from the source, and» |. 
~ |L(@=a, 6) is the distribution of intensity from a point source for the cuse of dif. 
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are Fresnel integrals. It is shown that diffraction effects should be taken into - 
account in the reduction of occultation curves even when the source is extended. ‘ 
| Three occultations of the Crab Nebula by the moon were observed at 535 180, -arid’ 412, 
- {Mc. These occultations were used to obtain data on the angular dimensions of the j 
nebula and on the shift of the effective emission center. The position of the ©. 1}. 
emission center for the nebula is given in Table 1 of the Enclosure, where a and 6 
are jsiven for points of the source ‘located on the intersection of--thei-source’ _ 
 jdirection.. of mobion with the edge of the lunar disk. "The authors are sincere]: 
gratuful to A. G. Kuntsevich?and V._S. vskiy for making the astronomical cal 
culations, and tc 0. N. Shipule?and G. N. Nikulin’for help in making the measure-. 
+. {ments." Orig. art. has: 4 figures, 6 formulas, 1 table. | ; [14]: 
Po , ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gos. universiteta (Radio= © 
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Ae "TOPIC TAGS: antenna, antenna . calibration 
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ABSTRACT: Variation of maximum antenna gain with distance is soanidered for 
-ivarious values of the phase error at the aperture which may be caused by an out- 
‘of -focus condition of the exciter. Small error in conventional antenna measure- 
iments at R= 2D2/X is ensured only with cophasal irradiation of the aperture (the 
‘exciter situated in the mirror focus). In real antennas, an out-of-focus condition 
_ changes the gain ratio G, /G,, , which must be taken into account in accurate Fe 
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‘(within a few per cent) antenna calibrations... The effect of exciter displacement 
ny s along the axis of symmetry on the G,/G,, ratio is considered in detail; formula: 
-'and curves for uniform and Caunsian distributions of amplitudes over the aperture 

{permit calculating the above ratio. The above results assume a point-source of _ 
. ieadvadion: For an extended source, US NBS formulas are used (Ming-Kuei Hu, ne 
Res, NBS, 1941, 65D, 2, 137). |''The authors wish to thank VS. Troitskiy f 
'| discussing results and lending the experimental: data." ~Origs art. has: 4 
rand. 13 formulas. Lye a 


i 


‘SUB CODE: 09 / SUBM DATE: 25Nov64: ‘ome REF: 004 / orn REF: 001. °| 


Gard 2/2 Bh i 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910001-6" 


10001-6 
SAPPROVED FOR RELENSE#(06/25/ 2000" -;CIACRDPS6-00>13R0016222 ee 


Sees Ee 


L 29196-66 EWP (a )/EWT(1)/BEC (ke )-2/FCC GW/VS~2 
ACG NR: AP6008280 SOURCE CODE: UR/0109/66/011/003/0445/0450 


AUTHOR: Stankevich, K, §, 33 
vich, Ke 0, 
ORG: none 


TITS. 


i 

E: Absorption of centimeter and decimeter radio waves by molecular oxygen: 

« . > t 

in ths atmosphere ; 
vaa imminent 
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ABSTRACT: The J. H. Van Vleck nonresonant relaxation-type radio-wave 
absorption theory (Phys. Rev., 1947, v. 71, no. 3, P- 413) is disputed. The 
absorption observed in practi bya spin-spin interaction te 
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Careful measurements of a 
> 25.7*cm wavelengths were c 


10001-6" 
APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R0016529 


| "APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652910001-6 


SEER PSS IE SOUS ET EEE BEETS TETSU ARAUeRE a waennoesne 
- = : 5 : a os a SE ES 
ee er er So0 a ee wee See Se Tes: 2 eT 


Sm os 


Re erage ge ieee RTE eye USS melee 2) SR ESS es ae = a a 
Piet gee age pest 9 tos 
oy ae 


L 29196-66 | ees ee a 
BCT HIT P6008280 fous 


method for all wavejengths. The effective altitude of the absorbing atmosphere, 
largely dependent on the atmospheric temperature, equals Hy; = 5£0.2km for —. : eS 
summer and 3.9% 0.4 km for winter (Van Vleck's H,,, = 5.3 km). New measure- | oe 
ments at A» 10 cm conducted by radio-astronomic methods at sealevel and at { — 

3.2 km above the sea level yielded H,;,* 4km. Using the latter value as a basis, co : 
new values of total radio absorption in the atmosphere are given (tabulated) for 2 
3,2—58.2-cm waves. Orig. art. has: 1 figure, 19 formulas, and 2 tables. aa 
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